Results: Approximately 29% of the sample had a current STI (chlamydia, 8.0%; gonorrhea, 3.0%; trichomoniasis, 20.5%), with 2.5% testing positive for more than 1 STI. Forty percent of the sample reported low educational attainment and 40% reported current poverty. Low educational attainment was associated with early risk behaviors, including twice the odds of earlier sexual debut (adjusted odds ratio [AOR], 2.09; 95% confidence interval [CI] ,: 1.14-3.84). Poverty was associated with reporting the current main sexual partner to be nonmonogamous (AOR, 2.01; 95% CI, 1.00-4.01) and current STI (AOR, 2.50; 95% CI, 1.26-4.98).
Conclusions: Education and poverty seem to independently influence STI behaviors and infection, with low education associated with early sexual risk and poverty associated with current risk and infection. Improving women's educational attainment may be important in improving risk awareness, thereby reducing risky sexual behaviors and preventing a trajectory of STI risk.
S
exually transmitted infections (STIs) persist as a leading global public health concern, with women disproportionately affected.
There are approximately 500 million new STIs cases diagnosed annually worldwide, 1 with the prevalence of infections in women up to 5 times higher than that among men. 2 Sexually transmitted infections are a leading cause of reproductive complications among women, including adverse pregnancy outcomes and infertility. 3 Given the high burden of infection and substantial sequelae, STIs lead to considerable health care costs, and also, STIs increase risk of HIVacquisition and transmission. 4 There remains a need to identify the modifiable factors that may contribute to STIs to inform global prevention efforts.
In resource-poor countries, education and poverty are key STI determinants. Women face obstacles to obtaining and continuing education due to factors such as sex inequality, education expense, and a family's need for children to contribute to the household's income. 5 Education may be protective against sexual risk behavior and STI. 6 Enrollment in school is associated with later sexual debut and reduced engagement in age-discordant partnerships among young women, 7, 8 both of which are STI/HIV risk factors. 9, 10 Early sexual experiences are important because they may set a pattern for sexual behavior throughout one's life. 11, 12 Education may reduce sexual risk behaviors because it offers exposure to health promotion messaging, increases self-esteem and self-efficacy, and may introduce individuals into safer social/sexual networks. 8, 13 Poverty, though clearly linked to educational attainment, is thought to be a distinct driver of STI/HIV risk among women. 14 Impoverished women have disproportionally elevated rates of STI. 15 Economic vulnerability may lead women to engage in sex trade as a source of income, which increases STI/HIV risk, because women who trade sex often have high numbers of partners and may not be able to negotiate condom use. 16 Moreover, women who are financially dependent on male partners are more likely to have condomless sex 17 and tolerate nonmonogamy because they do not have the resources to leave their partner. 18 Despite the evidence suggesting that education and poverty may act through distinct pathways to influence STI/HIV-related risk behaviors and infection, 14 few studies have examined the unique, independent associations of these socioeconomic vulnerabilities with STI/HIV risk among women. In fact, education is frequently used as a proxy for socioeconomic status or poverty in studies on sexual risk. Reducing poverty is often cited as the key to decreasing STI/HIV risk, although some argue that increasing educational attainment may be more effective. 19 Review of the literature suggests inconclusive evidence and a need for studies to include multiple measures of socioeconomic status. 20 Much of the extant evidence on the effect of socioeconomic vulnerability on STI risk among women has focused on HIV acquisition in African countries, where the relationship between socioeconomic status and STI/HIV transmission is complex. 5 Little is known regarding the effects of educational attainment and poverty on sexual risk behaviors or STIs in other resource-poor countries with a high Haiti offers a unique opportunity to examine these relationships, given high rates of STIs and sexual risk behaviors; early sexual debut and age-discordant partnerships are common. 6, 9 Also, educational attainment is low in Haiti, and poverty is widespread. 21 Finally, given Haiti's limited resources for STI/HIV prevention and treatment, women of childbearing age are a priority population, yet few studies have examined socioeconomic vulnerability and STI among pregnant Haitian women. The majority of existing literature is dated and was conducted before the January 12, 2010 earthquake, which likely exacerbated STI/HIV transmission due to increased mobility and lack of access to medical care. 22 We sought to address gaps in the literature by examining socioeconomic factors and STI/ HIV-related sexual risk behaviors and infection in a sample of 200 pregnant Haitian women receiving antenatal care in Gressier, Haiti, between August and November 2013.
MATERIALS AND METHODS

Setting and Study Design
From August to November 2013, research assistants approached a convenience sample of women seeking antenatal care at the Centre de Santé Gressier and invited them to participate in the study. The study site was selected because it was the epicenter of the 2010 earthquake and a primary aim of the parent study was to measure the prevalence of STIs in the region. Research assistants conducted recruitment at the clinic during its hours of operation and ceased enrollment when the approved number of subjects (n = 200) was reached; the sample size was selected given the pilot study's available resources to test for STI. Eligibility criteria included being at least 18 years of age and pregnant. Of the 211 women approached, 4 were ineligible due to being younger than 18 years (n = 3) and an unconfirmed pregnancy (n = 1). Of the 207 eligible women, 200 (96.6%) agreed to participate. After obtaining informed consent, research assistants administered a brief survey in Haitian Creole using computer-assisted interview software. The survey assessed sociodemographics, reproductive history, substance use, and the participant's and her sexual partner's sexual risk behaviors and mobility in the past 12 months. Women provided a urine specimen for STI testing. Participants received remuneration in the form of reimbursement for travel expenses and clinic fees (approximately US $5). Women testing positive for an STI were notified by clinic staff via telephone, or in person if unable to be reached by phone, within 2 weeks. The Centre de Santé Gressier provided free treatment to the women and their partners. All study procedures were approved by institutional review boards at the University of Florida and Haitian Ministry of Health.
Measures Socioeconomic Factors
Educational attainment was based on the self-reported number of years of schooling completed, which we dichotomized to less than 9 years versus 9 years or more. We used household crowding as a functional indicator of poverty. Crowding is associated with other established indicators of poverty such as household income 23 and poor household conditions. 24 Participants were asked how many people sleep in the same room as they do, and responses were split at more than 2 versus fewer than 2, which was the median in our sample, to indicate crowding. Participants also reported if they were employed and if they had access to a car or moped.
Sexual Risk
To measure early sexual debut, we asked participants the age at which they first had vaginal sexual intercourse. This was dichotomized at the sample median of 18 years, which is consistent with the median age of sexual debut in other samples of Haitian women. Participants also reported whether a condom was used at that time. Age discordance with the first sexual partner was based on the reported age of the participant and her partner, from which we created a dichotomous indicator of an age difference of at least 5 years versus less than 5 years. To assess sexual risk behaviors in the past 12 months, participants reported their number of sexual partners and personal and partner nonmonogamy, defined as "having sex with other people at the same time he was in a sexual relationship with you."
Sexually Transmitted Infections
First-catch urine specimens were processed daily at the University of Florida field laboratory in Haiti using the Aptima urine specimen collection kit according to the manufacturer's instructions (Hologic, San Diego, CA). Processed specimens were shipped weekly to the University of North Carolina, where nucleic acid amplification testing was performed within 30 days of specimen collection. Gonorrhea and chlamydial infection were detected using the Aptima Combo 2 assay according to the manufacturer's instructions (Hologic), and trichomoniasis was detected using Aptima analyte-specific reagents as previously described. 25 Samples with initial positive results were retested using the same assays; only repeatedly positive samples were considered positive. One participant had an indeterminate gonorrhea result and was coded as missing. Women with any of the 3 STIs were coded as having a current STI.
Analyses
Descriptive statistics for sociodemographics, sexual risk behaviors, and STIs were calculated using frequencies for categorical variables and means and standard deviations for continuous variables. Logistic regression was used to estimate bivariate associations between each of the socioeconomic factors, sexual risk behaviors, and STI. In multivariate models examining the independent associations of each socioeconomic factor, we measured associations while adjusting for age and the other socioeconomic factor (i.e., controlling for crowding and age for associations between education attainment and sexual risk behaviors). We evaluated the importance of each socioeconomic indicator by the magnitude of the estimate and the width of the confidence intervals. All analyses were conducted using SAS 9.4 (SAS Institute, Cary NC).
RESULTS
Sample Characteristics
The mean age of participants was 27.9 years (Table 1) . Most were cohabiting or married (76.5%). Including the current pregnancy, participants had been pregnant 3 times on average and had approximately 2 living children. Approximately 40% of the sample had less than 9 years of schooling and 40% experienced crowding, our proxy indicator for poverty. Ten percent of participants were employed, and approximately one third had access to a car or moped. Six percent used a condom the first time they had sexual intercourse, which occurred at less than 18 years of age for 49%. Almost half (45.5%) of the women's first sexual partner was at least 5 years older than she. Approximately 24% of the women reported that her current sexual partner was nonmonogamous in the past year, whereas only 1% of participants had had other sexual partners. The mean number of sexual partners in the past year for participants was 1.02. Twenty-nine percent of the women had at least 1 current STI; 2.5% currently had 2 STIs. Trichomoniasis was the most prevalent infection (20.5%), followed by chlamydia (8.0%) and gonorrhea (3.0%).
Associations Between Socioeconomic Indicators
Participants who reported low educational attainment had twice the odds of reporting crowding (odds ratio [OR], 2.10; 95% confidence interval [CI], 1.18-3.75; data not shown in tables).
Crowding was also associated with lack of access to a car or moped (OR, 2.14; 95% CI, 1.14-4.02), but was not significantly associated with current unemployment (OR, 1.63; 95% CI, 0.60-4.43).
Associations Between Educational Attainment, Sexual Risk, and STI
After adjustment for age and crowding, women with low educational attainment had increased odds of early sexual debut (adjusted OR [AOR], 2.09; 95% CI, 1.14-3.84) compared with women who had completed 9 years or more of schooling (Table 2) . Participants with low educational attainment seemed to have a higher prevalence of sexual debut with an older partner (50.6% vs. 42.0%), although this association was not statistically significant at the 0.05 level. There was no association between low educational attainment and reporting that one's current main sexual partner was not monogamous in the past year or with current STI.
Associations Between Crowding, Sexual Risk, and STI
Crowding was not associated with experiences surrounding participants' first sexual intercourse, including early sexual debut and no condom use at first sex. The prevalence of sexual debut with an older partner seemed higher among women who were not experiencing crowding compared with women who were experiencing crowding (50.8% vs. 37.5%, respectively), although the relationship was not statistically significant at the 0.05 level. Current sexual risk indicators were strongly and significantly associated with crowding. Women who were experiencing crowding had over twice the odds of reporting that her current main sexual partner was nonmonogamous (AOR, 2.01; 95% CI, 1.00-4.01) and having an STI (AOR, 2.50; 95% CI, 1.26-4.98). The relationship between crowding and current STI seemed to be driven by chlamydia, which was strongly associated with crowding (AOR, 4.56; 95% CI, 1.43-14.54), whereas trichomoniasis was not significantly associated and the low prevalence of gonorrhea prevented estimation of independent associations.
DISCUSSION
In this sample of pregnant women seeking antenatal care in Gressier, Haiti, low educational attainment and poverty were common, and almost one third were infected with at least 1 STI. Women who did not complete at least 9 years of schooling reported more risk behaviors surrounding their first sexual intercourse, including twice the odds of early sexual debut, whereas poverty demonstrated a null association. Current sexual risk behaviors were associated with present socioeconomic position, in which women experiencing crowding had elevated odds of a nonmonogamous sexual partner and current STI, whereas education demonstrated null to relatively weak associations with these outcomes. Our findings suggest that low education and poverty may be uniquely associated with STI/ HIV risk throughout women's lives, and there are is a need to identify these factors and target interventions appropriately.
Our results are aligned with extant studies demonstrating that socioeconomic vulnerability is likely a strong risk factor for STI/HIV for women 19, 20, 26 and support the hypothesis that education and poverty may act through distinct pathways.
14,20 A longitudinal study of women in South Africa isolated the effects of multiple socioeconomic factors and found that education seems to hold the greatest potential for reducing HIV.
14 However, HIV infection was the only outcome in this study, and we believe that our study is one of the first to demonstrate the independent associations of education and poverty on sexual risk outcomes beyond HIV infection. Education was strongly linked to early sexual debut and modestly associated with sexual debut with an older partner, which supports the hypothesis that schooling may influence sociocognitive factors such as knowledge, attitudes, and self-efficacy, which may in turn affect behavior intentions and control, and ultimately reduce sexual risk behaviors. 13 Poverty status among women was strongly associated with reporting a nonmonogamous partner, supporting previous research that women with low economic resources may often be reliant on their male partners, which increases the risk of STI/HIV. Despite only 1% of our participants reporting having more than one sexual partner in the past 12 months, almost 30% were infected with an STI, suggesting that the behaviors of her sexual partner, of whom 24% of participants believed was nonmonogamous, may place women at risk. Furthermore, the currently nonimpoverished women in our sample seemed more likely to have had sexual debut with an older partner. It is possible that those women entered relationships with older men for economic security and are now financially dependent on their partners. In a sample of Haitian women in the Artibonite valley, 30% reported entering their relationship out of economic necessity, and this was associated with over twice the odds of syphilis. 26 Women experiencing other functional poverty indicators, such as food insecurity, often report low autonomy in their relationships, an inability to negotiate for safer sex, and remaining in high-risk relationships, 27 all of which may lead to STI/HIV risk. 28 However, the relationship between poverty and STI/HIV is complicated; in some settings, wealth may also be a risk factor for STI/HIV, 5 and without culturally appropriate planning, microfinance interventions may increase violence against women. 29 Improving women's level of education can increase knowledge about STI/HIV transmission and engagement in protective behaviors, 19 and is likely a key factor in reducing STI/HIV. 14, 20 Conditional cash transfers and elimination of school fees may be effective methods to reduce STI/HIV and related risk behaviors among women. 19 In addition to the importance of targeting education and poverty for primary prevention of STI/HIV, our results highlight the vital need for secondary prevention in the form of routine STI screening among pregnant women in Haiti. Approximately one third of participants were infected with chlamydia, gonorrhea, or trichomoniasis; we also conducted a chart review in a subsample of 86 women and found that approximately 2% (n = 2) had tested positive for syphilis, an estimate at the lower end of the range reported by Joint United Nations Programme on HIV/ AIDS in 2004. Our findings and those from other recent studies demonstrate the feasibility, acceptability, and drastic need for routine screening and treatment of STIs in this population. 30 Several limitations should be noted. Crowding, our proxy indicator of poverty, may not be a specific enough measure, given the potential co-sleeping between participants and other small children. Unfortunately, we were not able to assess household assetbased measures such as those used by the Demographic and Health Surveys (DHS) in our study. However, household crowding is associated with economic vulnerability measures in other resource-poor regions. 23, 24 Misclassification of the socioeconomic vulnerability measures is possible and would likely be nondifferential, biasing results toward the null. The sample size for the study was modest and power to detect associations may be low. A limitation of all antenatal care surveillance is the potential for selection bias and that findings may not be generalizable to the general population of women in the source population, given that those who seek care may have higher education levels. However, our analyses of DHS data indicate that the educational attainment in our sample (10 years) is comparable to levels observed in the urban/metropolitan samples in the DHS (8 years). Moreover, the comparable number of living children in our sample (1.8) and in the DHS (1.7) further suggests that our antenatal clinic sample seems to be a close representation of the source population. Past 12-month sexual risk behaviors may not be representative of a participant's typical behaviors because of the participant's current pregnancy and we relied on the participant's report of her partner's nonmonogamy. Finally, the literature suggests and we hypothesized that education and poverty are distinct factors for STI, but it is possible that poverty may act as a mediator in some associations and we could be underestimating the main effect of education in adjusted models.
In conclusion, this study is among the first to demonstrate the distinct associations between low educational attainment and poverty and sexual risk behaviors and STI among women in Haiti. Future studies should continue to explore the unique effects of multiple measures on socioeconomic vulnerabilities on STI/HIV risk among women worldwide, including adolescents. We must assess and address the social and structural sex inequality women experience throughout their lives to reduce the disproportionate burden of STI and HIV in this population.
